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Xapkiecvkuii hayionanoHutiekonomiunuu ynieepcumem imeni Cemena Kysueys

OITUMIBALIA JOTI'TICTUYHUX IHOPACTPYKTYPHUX JIAHIIOI'IB
HA TOBAPHOMY PUHKY Y CYHACHHUX YMOBAX

The article examines that the optimization of logistics processes in supply
chains within commodity markets is one of the key topics in the field of logistics and
supply chain management. The rapid development of information technologies, as
well as the globalization of economic processes, require enterprises to adopt a new
approach to organizing logistics chains, which significantly enhances business
efficiency. Information technologies enable the reduction of inventory levels at

distribution centers, better utilization of transport
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capacities, reduction in transportation costs, and a decrease in the time required to
fulfill customer orders. All these factors affect the overall competitiveness of
enterprises and their ability to respond quickly to changes in market conditions.

Particular attention is given to the challenges of optimizing logistics chains
in the face of modern challenges, such as market instability, rising resource prices,
the introduction of new regulatory requirements, and climate change. The
emergence of new technologies provides unique opportunities for improving existing
supply chain management models. Despite this, the implementation<ef’ new
technologies requires thorough analysis and adaptation of existing logistics systems,
which necessitates the continuous improvement of theoretical -and practical
approaches to supply chain optimization.

This article addresses the current problems and fprospects for optimizing
logistics chains in commodity infrastructure, providing a comparative analysis of
existing approaches to solving this issue. Additionally, the author proposes a
definition of the term «logistics chainsy,. which allows for a more accurate
identification of the key components ane>interconnections in the supply process.
Special attention is given to the external environment's challenges and the analysis
of opportunities for implementing-hew technologies in supply chain management in
the context of a dynamically changing market situation. Therefore, solving the
problem of optimizing legistics chains becomes a key element in improving business
efficiency and sustainability in the face of global economic changes and

technological transformation.

Yemammi 0ocniddiceno, wo onmumizayis 102iCMUYHUX NPoYecie y IaHY2ax
HOEMABOK HA MOBAPHUX PUHKAX € OOHIEI0 3 KIIOYOBUX meM V cepi no2icmuku ma
VNPAGNiHHA  Janyroeamu nocmagox. CmpimKuti  po36Umox  iHQOpMayiuHux
MexXHON02IU, A MAaKodC 2100ani3ayis eKOHOMIYHUX Npoyecie eumacaoms Gio
RIONPUEMCIE HOB020 NIOX00Y 00 OpeaHizayii 102ICMUYHUX JAHYI02I8, WO 3HAYHO
niosuwye egexmusnicmo 0Oiznecy. Ingopmayitini mexnono2ii  0036050Mb

3HU3UMU pi6eHb 3anacié Yy po3NOOLIbYUX YeHmpax, Kpauje



BUKOPUCMOBY8AMU — MPAHCNOPMHL  NOMYICHOCMI,  3SMEHWUMU  MPAHCHOPMHI
sumpamu, CKOpomumu 4ac, HeooxXionuil 0Jisl BUKOHAHHS 3AMO8/eHb Kaienmie. Bci yi
Gpaxmopu enausaoms Ha 3a2aibH)y KOHKYPEHMOCNPOMONCHICIb NIONPUEMCIE MA
iX 30amuicmov WEUOKO pearysamu Ha 3MIHU PUHKOBOI KOH TOHKMYPU.

Ocobnuea ysaza npudinaemvcsa npoodIemMam OnMUMI3ayii J102ICMUYHUX
JIGHYI02I8 8 YMOBAX CYYACHUX BUKIUKIG, MAKUX 5K HeCmAaOilbHICMb PUHKY,
3pOCMaHHs YiH HA pecypcu, 3anpo8a0NCEeHHs HOBUX Pe2VIAMOPHUX GUMO2, 3MIHA
knimamy. lloséa Houx mexHoNO2ll HAOAE YHIKANLHI MONCIUBOCHI * O
B00CKOHANIEHHs.  ICHYIOYUX  MoOeneli  YNPAGNiHHA  JIAHYI02AMU ¢, NOCMABOK.
Hessaoicarouu na ye, 6nposaoddicenusi HOBUX MEXHONO2IU SUMA2AE pemenbHO20
ananizy ma a0anmayii icHy1louux 102iCmudyHuUx CUcmem, wjo 3yMOBII0€ He0OXIOHICMb
NOCMINIHO20 800CKOHAJICHHS MEOPEeMUYHUX | NPAKMUYHUXAIOX00i8 00 onmumizayii
JAHYI0218 NOCMABOK.

V' oaniti cmammi posensoaromucs cyuaeHi npobremu ma nepcnekmusu
onmumizayii 102iCMUYHUX JTaHYI02I8 Y MO8APHILL IHGpacmpyKmypi, npo8ooumscs
NOPIGHAILHUL AHA3 ICHYIOUUX NIOX00i8.00 8upiuenHs ybo2o numarnts. Kpim moeo,
A8Mop NPONOHYE BUSHAYUEHHS MEPMIHY «I02ICMUYHI IAHYIO2U», WO 0038015€ DibUL
MOYHO [0eHmuiKysamu K406l KOMNOHEHMU ma 63AEMO38'SI3KU 8 Npoyeci
nocmauanns. Okpemy y8az2y NpuoileHo0 SUKIUKAM 308HIUHLO20 cepeoosuya ma
AHATI3Y MONCTUBOCMEU-BNPOBAOIHCEHHSA HOBUX MEXHONO02IN 8 YNPABIIHHI TAHYI02AMU
NOCMABOK 8 YMOBAX OUHAMIYHO MIHIUBOI puHKo6oi cumyayii. Taxum uduHoM,
SUpIUEHHS NpOOIeMU ONMUMI3AYIl N02ICMUYHUX JIAHYIO2I8 CMAE KAOHYOBUM
eleMeHmo.” Ni0BUUeHHsT eeKmUsHoCmi ma cmiukocmi Oi3Hecy 8 YMOo8ax

2N100AFBAUX eKOHOMIUHUX 3MIH | MEeXHON02TYHUX MPAHCHOopMayiil.
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The problem statement in general terms and its connection with important
scientific or practical tasks. Today's economy is characterized by the increasing pace
of integration processes and the emergence of new dynamic relationships between
suppliers, producers and consumers. The flow of materials and finished products
goes beyond the boundaries of individual enterprises and forms logistics links
between them, which constitute separate links in the supply chain. The efficient
operation of modern enterprises no longer depends solely on the availability of high-
tech equipment or innovative developments. The market success of enterprises
largely depends on the improvement of supply chains, systematic optimization of
the entire complex of supply, production and sales processes based on modern
logistics methodologies for organizing the movement of material and information
flows [18].

In Ukraine, the term "logistics" was first proposed’by the prominent Ukrainian
economist and mathematician E. Slutsky in the context of considering praxeology in
his work "Research on the Problem of, Building Formal and Praxeological
Foundations of the Economy" (1926), emphasizing that logistics is related to logic
in the same way as praxeology is related to formal economics [10,

p. 13]. Therefore, the ideas of-integrating supply, production and distribution
systems that combine the.functions of supplying materials and raw materials,
manufacturing products;-and distributing them, which emerged in a market economy
at the beginning ofhe economic crisis of the 1930s ("pre-logistics" period), were
transformed inte”an independent scientific research area and a form of economic
activity - logistics. It was in the mid-1950s (the period of classical logistics) that the
conceptof logistics entered the US economic terminology in the sense of enterprise
logistics [10, p. 13]. In 1951, an American expert in systems analysis, Professor O.
Morgenstern, first pointed out the possibility of using the logistics approach in the
field of economics. Thus, in his work "Note of the Formulation of the Study of
Logistics”, he considers logistics as part of the doctrine of the organization and
economics of production, which includes procurement, production and sales

logistics. In particular, he wrote: "...there is an



absolute similarity between the approach to management and methods of supplying
troops and the problems of material management that are solved in industry" [10,
p. 13].

In the late 1970s, the final period of «classical logistics» marked a conceptual
changes in logistics science. If earlier the emphasis was on the trade- offs between
the functions of logistics applications in one firm, later it shifted to trade-offs
between firms.

In the mid-1980s, a new approach to the development of logistics emerged in
Western countries, called the «concept of total responsibility», which can be
generally described as a logical and natural extension of the integrated approach. Its
peculiarity is that the logistics system goes beyond the economic environment and
considers social, environmental and political aspects. The criterion is the most
favorable ratio of benefits and costs.

The current stage of logistics developmentx(since 2000) is characterized by
the influence of two main factors: globalization of the world economy and the
scientific and technological revolution, avhich generate new consumer needs for
logistics services and various forms of satisfaction [11].

The realities of modern.enterprise development require improvement of
supply chain management taols as a component of production and business process
management in generak*Thus, the importance of the problem of supply chain
management in modern conditions determines the relevance and validity of the
study.

Analysis of the relevant research and publications. In the context of the
problem-under study, the works of many scholars should be highlighted among the
maedern scientific achievements.

Professor H. Pavellek of the University of Hamburg notes that even in the
Roman Empire there were servants who had the title of "logisticians." They were
engaged in the distribution of products [10, p. 12; 6, p. 11]. According to
Archimedes, in the fourth century BC - the period of Athens' greatest power, the

greatest democratization of the social system and the flowering of culture - there



were 10 logisticians in ancient Greece. In ancient Rome, logistics meant the
distribution of products [2, p. 12; 6, p. 226]. In Byzantium, logistics was defined as
the art of supplying the army and managing its movements, considering the number
of soldiers, the tasks of their distribution and deployment depending on the
characteristics of the terrain, weapons and the number of soldiers in the enemy army.
In the first millennium AD, the military vocabulary of some countries associated
logistics with activities aimed at providing the armed forces with material resources
and maintaining stocks. For example, under the Byzantine king Leon 1V (865-912
AD), the tasks of logistics were timely and proper arming of the army, grovision of
its military property and full satisfaction of its needs in each act of military campaign
[10, p. 12]. The German philosopher, mathematician, physicist” Gottfried Leibniz
(XVII-XVI1II centuries) called mathematical logic, formal fogic logistics. According
to mathematical logic, this term was officially established in September 1904 at a
philosophical conference in Geneva [10, p. 12; 173:p.720].

According to many Western scholars, logistics became a science thanks to
military affairs. The founder of the firstiscientific works on logistics is a French
Swiss baron, French general (later a Russian lieutenant general), military theorist of
the early XIX century Antoine Henri Jomini (1779-1869). In his work "Treatise on
the Art of War" (1837), he defined logistics as a practical art of management,
transportation, planning;.erganization of troop supply and rear support of the front,
the success of which’is determined by the degree of interaction between different
units involved in‘the movement [1, p. 12; 2, p. 65; 3, p. 127].

In the following decades, the term "logistics” was used only in the military
literature of the United States, England, Italy and Germany. During the Second
Werld War, the US Army widely used logistics approaches in organizing the
interaction of military-industrial complex enterprises, transport and army supply
services. Such interaction allowed timely and systematic provision of the American
army with weapons, fuel and lubricants, and food materials in the required volume

[1, p. 12-13; 2, p. 66; 3, p. 128]. Therefore, in many Western countries, logistics



have been used to ensure effective management of material flows in the economy.
First of all, it was formed as a new type of theory on the management of the
movement of goods and material resources in the sphere of circulation, and then
production. Therefore, in many Western countries, logistics began to be used to
ensure effective management of material flows in the economy.

Both in literature and in business practice, there are many opinions on the
reasons for developing a supply chain, including the benefits it can provide tg.an
enterprise. On a logistics basis, this translates into motivations for usingegistics
outsourcing or deferral, which further complicates the development ©f a unified
approach. However, despite the many views and disagreements @bout the supply
chain, not enough attention is paid to the reorganization of thesupply chain and the
redistribution of functions among its participants depending on the changing goals,
objectives and external environment.

Formulation of the objectives of the article-(task statement). The scientific
study of the tasks of optimizing logistics chains was carried out using methods of
scientific analysis. A comparative method in the scientific sense comparing the
characteristics of different theories oAthe interpretation of the concept of "logistics™
in order to identify common and-different things in them, form classifications or
conduct typology. The objects of this study were various ideas, research results, and
qualitative characteristics’of logistics presented by different scientists. This method
is empirical and allows us to gain theoretical knowledge about the object of study.
Based on the results of the analysis of logistics theories, the author's definition of the
scientific problem was formed by the method of generalization.

kike other methods of applied mathematics (operational research,
mathematical optimization, network models, etc.), logistics has gradually moved
from the military sphere to the sphere of economic practice.

The theoretical basis of the information concept is a systems approach, which
Is used both to model objects themselves and to synthesize information and computer

support systems. The main strategic decisions are to automate trivial



tasks and use information and computer support to solve a larger set of logistics
optimization tasks.

The analysis of scientific and periodical literature allows us to identify a
number of systems and methods of logistics chain management that will be useful in
communicative interaction in any area of economic activity. Namely: Demand-
Driven Techniques, Just-In-Time, Requirements/Resource Planning, Lean
Production, Total Quality Management. It should be noted that Demand-Driven
Techniques allows the company to respond as quickly as possible to changes in
market demand by quickly replenishing stocks in places where demand is expected
to grow. This concept also helps to improve coordination and relationships between
producers, intermediaries and retailers when viewed as compaonents of an integrated
supply chain.

TQM or Total Quality Management is total\'quality management. This
approach is based on the fact that quality is the focus of attention in every area of
the company's activities. The most important goal is always quality, the high level
of which guarantees customer satisfaction and, therefore, the benefit of the
enterprise.

A detailed analysis of the methods allowed us to form a model for optimizing
logistics chains to make effective management decisions to improve logistics in the
company's operations and increase its profitability. The information base of the
study was based-gn” data from analytical publications and expert opinions of
specialists in various fields of activity.

Summary of the main research material. According to research by the
International Monetary Fund, logistics costs are at the enterprise level — from 4% to
maore than 30% of revenue, at European enterprises this figure ranges from 9% to
11% [12, p. 148]. In the process of globalization of production and trade, logistics
plays an important role. This increases the importance of logistics at each enterprise,
since most of its costs are often, for example, transportation costs.

In the Anglo-American literature on logistics, the following synonyms for

supply chains are common: logistics channel, distribution channel, etc.



In Germany, the term logistics chain (die logistics Kette) is very common and
Is reflected in one of the national standards. A logistics chain is a linearly ordered
number of individuals or legal entities (producers, intermediaries, warehouses, etc.)
that perform logistics operations aimed at bringing an external material flow from
one logistics system to another or to the end consumer. There is another
interpretation of the logistics chain, which is understood as a set of logistics
operations performed sequentially from the moment of inception to the moment of
termination of the flow of goods, works, services in the relevant consumersmarket.
However, in our opinion, it is more appropriate to consider enterprises-that choose
to participate in the processes of delivering goods, services and imformation to end
consumers. Logistics chains are extended between logistics links to illustrate the
organizational structure of logistics systems.

In the simplest case, when a logistics system is characterized as a system with
direct links, the supply chain consists of a supplier@nd a consumer. In more complex
cases, when tiered systems operate, this chainymay have a tree-like structure or a
form of an oriented schedule with cycles.(flexible logistics system). In most cases, a
logistics chain connects a producer @nd a consumer, although it often has a rather
complex structure. The main camponents of a supply chain are external logistics
(outsourced production), internal logistics (in-house production), sales and customer
service. The effectiveness of logistics links largely depends on factors such as
enterprise infrastructure, human resource management, and staff qualifications,

The analysis of the above information allows us to offer our own definition:
logistics chains are a well-established sequence of operations between participants
in the production process, i.e. between producers and consumers of the final product,
whieh involves the coordination of information flows on the management of finished
products.

According to the National Transport Strategy of Ukraine for the period up to
2030, "...the conceptual framework for the formation and priorities for the

implementation of state policy in the field of transport aimed at integrating the



national transport network into the international transport network, meeting the
needs of the population in transportation and improving business conditions in order
to create a competitive and efficient national economy™ [10]. In this regard, the main
task in developing the country's transport strategy for the coming years is to ensure
the unity of Ukraine's economic space, improve commodity and material flows on
the basis of logistics, reduce specific costs, transport costs, and complete the
formation of a unified transport system without bottlenecks in the system of cargo
and goods movement through the integrative interaction of different modes of
transport in mixed transportation. These activities should be carried out‘in a single
information space.

Considering the logistics supply chain as a complex «©rganized whole, in
which information is the core, the "nervous system of the organization™ [14], the
creation of a single information space should be considered the basis for interaction
between all participants in the movement chain.” The formation of a single
commodity and transport flow should be,based on comprehensive planning of
commodity and transport flows, which contributes to the interests of all participants
in the logistics chain. Commodity and information exchange should be carried out
within one single process, which contributes to the stability of supply and
acceleration of all processes:

Due to the development of integration processes, the number of logistics
providers that provide integrated logistics services has increased [5, p. 15]. In the
international classification of logistics activities, there are five levels of logistics
services invthe commodity market that differ in the range of services and
technolegical level (Table 1).

Supply chain optimization can be defined as the search for the best possible
way to operate out of many possible options. In order for the supply chain
optimization process to take place, it is necessary to clearly understand what and
how to achieve the end result, i.e., there must be an "ideal” model that has been

created and tested in the management of other supplies, a methodology for using



best practices or developed in the laboratory, the parameters of which must be

achieved.

Table 1. Characteristics of logistics service levels in the commodity market

The name of the logistics service

Characteristics of logistics service

1PL (first port logistic) —
autonomous logistics or logistics
outsourcing.

It is characterized by the fact that the manufacturer of the
product independently performs all logistics operations.

2PL (second logistic) is
traditional logistics or partial
logistics outsourcing.

The product manufacturer takes over part of the logistics
functions (planning, warehousing, forming the logistics chain)
and engages a third-party transport company as a congractor
(outsourcing), since it owns its own transport.

3PL (third party logistic) —
complex logistics outsourcing or
3PL provider.

A specialized company of this type provides a wide range of
services, namely cargo transportation, warehousing, inventory
management, packaging, forwarding.

APL (fourth tier logistic) —
outsourcing of integrated
logistics.

A logistics company that provides services not only in complex
transport logistics, but also in the planning and design of supply
chains, management of logistics husiness processes at the
enterprise.

5PL (fifth party logistic) —
"virtual” logistics or logistics
outsourcer .

Using the global space of informaation technologies, it is able to
provide the entire range oflservices. An example of a 5PL

provider is online stores.

In modern environment, it is virtually.impossible to ensure the efficiency of

any logistics operation without the use gf'information technology and software for

analysis, planning, support and decision-making. The development of information

systems and technologies makes-it possible to automate logistics operations of the

systems.

The most well-known programs used in logistics include the following (Fig. 1).

Innovative technologies in logistics

\ 4

Enterprise Resourse Planning (ERP) — planning of the enterprise's resources

A 4

Warehouse Management System (WMS) — system of warehouse management

A\ 4

Transport Management System (TMS) — system of transport management

A 4

Customer Relationship Management (CRM) — management of relationships
with consumers (suppliers)

Radio Frequency Identification (RFID) — System of radio frequency
identification of pallets (corrugated boxes, etc.) using radio tags.

Figure

1. Innovative technologies in logistics



According to recent reports by the World Economic Forum, together with
Bain & Co and the World Bank, the importance of improving administrative
procedures and transport and communications infrastructure has been emphasized.
The management of leading enterprises should apply new strategies in supply chain
management.

With the growth of international trade and consumer demand, most businesses
are adapting sophisticated supply chain management technologies, improving
supply strategies to reduce the risk of missteps and minimizing costs,“thereby
maintaining a competitive position in the market. To effectively manage the new
challenges that arise in the process of chain management, it is necessary to take into
account the aspects of automation when creating integrated supply chains,
transparency and data analysis for better planning and the formation of statistical
models [27].

According to Allied Market Research, thedigital logistics market — a set of
services and tools for transportation - will grow by more than 20% by 2030. This
means that companies will rely on automation, IT solutions, and cloud services.
According to KPMG, about 60% of'companies plan to increase investments in
digitalization. The goal is to improve the processes of delivery, data collection, and
analysis [20].

Due to the constant challenges and risks faced by Ukrainian businesses, the
digital transformation of enterprises is accelerating. The transition to paperless
logistics, automation of all processes, and the use of cloud services and IT solutions
have become the norm for many companies. Digitalization reduces the impact of
these e¢hallenges and risks, so those companies that can implement the necessary
innovative solutions earlier will be effective.

The digitalization of logistics chains will eliminate the human factor during
vehicle inspections and minimize corruption risks during the work of inspectors.

Logistics 2026 is about new technologies for better service.

In 2024, warehouse automation and digital technologies became the

foundation of logistics strategy. In 2025, organizations will continue to rely on new



technologies to stay competitive, optimize processes, and minimize errors. The goal
Is to have smooth, flexible logistics that can adapt to future changes.

Conclusions and perspectives for further research. The efficiency of
enterprises is directly dependent on the formation of effective supply chains and the
implementation of supply chain management principles, a modern concept of
enterprise  management. This concept is the result of the development of
management, marketing and logistics and meets the requirements of the current stage
of economic development.

Unfortunately, the share of supply chain management in the Structure of
logistics services provided by domestic enterprises is insignificant{According to the
World Bank, almost 90% of logistics services in Ukraine ar¢ transport logistics
operations, 8% are warehousing operations, 2% are freightforwarding, and only 1%
are supply chain management. We believe that this is unacceptable in the context of
Ukraine's European integration and the entry. ef“domestic enterprises into the
markets of developed countries.

According to the results of 2024 the most negative factors for Ukrainian
logistics, which were the consequencés of the war, include:

closure of ports, which inurn led to a change in export and import channels
and the emergence of huge gueues at the borders;

lack of personnel;

fuel price increase by 35-55%

blackouts;

change of contractual relations;

changes in the structure of suppliers and customers;

loss of legal capacity.

In 2024, Ukraine saw a significant decline in production, a drop in exports and
Imports. This, in turn, led to a reduction in cargo transportation. And maritime
transportation was the hardest hit. Currently, small and medium-sized businesses are
going bankrupt all over the world, so you need to keep a close eye on your partners,

as their logistics companies may suffer in the event of bankruptcy. The



second factor affecting the market is the energy situation. Although gas and oil prices
have stabilized somewhat, signs of an embargo on Russian raw materials are
beginning to appear. The global trend of using green logistics in Ukraine has stopped
a bit because of the war. However, as soon as the situation stabilizes, we should
expect a recovery in demand in this area. After the massive relocation to western
Ukraine, we can now say that business is gradually returning to the central regions.
In the next 2-3 years, we should expect demand for small logistics hubs in both Kyiv
and Dnipro regions. Transportation safety remains a key trend in logistics. tt-affects
both the cost and geography of supply. Not everyone agrees to travel to*dangerous
areas. As for the trend of using modern technologies, Ukrainian logistics is not yet
ready to invest heavily in systems such as artificial intelligence or telematics, so we
can say that this trend is delayed.

Implementation of IT systems at enterprises helps to increase their efficiency
and competitiveness. Information technology and systems are management tools that
serve to coordinate and control business_ingeneral and logistics processes in
particular. In order for information technologies to work most effectively, it is
necessary to make appropriate changes throughout the management system, which
should combine the improvement of the organizational structure of the enterprise
and the introduction of a process approach to management. Ensuring the rational
choice of a software product adequate to a particular enterprise for the automation
of internal logisticsoprocesses and its effective use in the process of managing
logistics processes in complex business systems allows the enterprise to ensure:
prompt implementation, processing and formation of the initial information array of
data fer-accounting; ensuring internal information control; reduction of physical
labor; improving the quality and efficiency of work of staff members; improving the
process of organizing

A promising area for further research on this issue is to assess the economic
efficiency of the process of automation of internal logistics processes at an

enterprise, which has both scientific and applied significance, and to develop



optimal methods that will allow implementing elements of information technology

of internal logistics processes at an enterprise in a short time and at minimal cost.
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